Abstract Introduction: Asthma is a chronic inflammatory disorder associated with variable air flow obstruction and bronchial hyperresponsiveness. It is characterised clinically by recurrent episodes of cough, difficulty in breathing and wheezing which resolves spontaneously or with treatment. The socio-demographic and clinical characteristics of asthmatic children in north western Nigeria have not been reported. Methods: This was a descriptive study in children with asthma aged 4-15 years carried out over a 3 month period Aminu Kano Teaching Hospital (AKTH), Kano. The aim was to determine the socio-demographic and clinical parameters of asthmatic children. Asthmatic children whose parents or guardian consented to the study were recruited consecutively. Their bio-data, sociodemographic and physical examination were documented. Results: Seventy asthmatic children were recruited of which 50(71.4%) were males and 20(28.6%) were females, giving a male: female ratio of 2.5:1. Insecticide was the commonest asthma trigger (64.3%) and 26(37.1%) patients belonged to socio economic class III. Mild persistent asthma was the commonest form of asthma severity encountered. There was positive correlation between PEFR and height (r = 0.577, p< 0.0001). Conclusion: Most of the asthmatics children seen at AKTH, Kano were males with mild persistent asthma, had positive family history of atopy and belonged to the middle socio economic class.
Introduction
Asthma is a chronic inflammatory disorder associated with variable airflow obstruction and bronchial hyper responsiveness. It presents with recurrent episodes of wheeze, cough, shortness of breath, and chest tightness 1 . With regard to age at first presentation, approximately 50% present with symptoms by three years of age 2, 3 in Caucasians and indeed, 80% by the sixth year of life. However not all children who experience recurrent wheezing will go on to have persistent asthma in later childhood 4 . Aderele 5 reported 63% of asthmatic children seen in Ibadan had their first attack before the age of three years and 97% of study population were under the age of 5years.
In general boys are thrice as affected as girls, but during adolescence, the prevalence becomes equal between the genders. Beyond adolescence however, the prevalence is higher in women than men 3 . Most surveys of childhood asthma suggest that boys are more frequently affected than girls before puberty 5, 6 . Mielcket al 7 found prevalence of severe asthma to be significantly higher in the low as compared with the high socioeconomic group. This association could not be explained by established risk factors 7 . As compared with children from the most advantaged homes, children from the least advantaged homes were more likely to present with exercise induced bronchial asthma and to report night cough 8 . Georgy et al 9 demonstrated a significant association between socioeconomic status and symptoms, with both higher prevalence and severity found in the lower socioeconomic group.
Earlier reports on asthmatic children in Northern Nigeria were done in the 1970s, both were from Zaria 10,11 . Asani et al 12 in 2005 reported on childhood asthma in Kano, however their study did not report on socio-economic class and peak expiratory flow rate (PEFR). There is no reported study combining socio-demographic and clinical characteristics including PEFR of asthmatic children in North western Nigeria.
Materials and Methods
This was a descriptive study in 70 children with asthma aged 4-15 years carried out between September and December 2010 at Aminu Kano Teaching Hospital, Kano (AKTH). The aim of which was to determine the sociodemographic and clinical parameters of asthmatic children. The subjects were children with asthma attending emergency paediatric unit, paediatric outpatient department and cardio-pulmonary clinic of AKTH, Kano. Asthmatic children that have inter current infections and those with chronic respiratory or cardiac diseases were excluded. Ethical approval was obtained from the Medical Ethics Committee of AKTH, Kano. Informed consent was however obtained from the respective parent or guardian and children > 7 years gave their assent.
Data was collected using a pre-tested interviewer administered questionnaire which was administered by the researcher and trained assistants to the parent/ guardian and the child. The children were recruited consecutively. The bio-data, socio-demographic and physical examination were documented. Physical examination included weight and height measurement, general examination relating to allergy, respiratory examination and peak expiratory flow rate measurement.
Weight was measured using a well calibrated bathroom weighing scale (Hanson®, model 89 C 1 Ireland) to the nearest 0.1kilogramme with the subject wearing light clothing. While height was measured using the Harpenden® stadio metre which measures up to two metre. The PEFR was determined using the mini-Wright Peak Flow Metre® (Aimed Clement Clarke, England). This was calibrated in L/min (litre per minute) up to 900L/min. The subjects were taught how to blow through the meter at the peak of deep inspiration with maximum effort and without air leak around the mouth piece.
The subjects were stratified into age groups as follows: 4 to 5 years, 6 to 10 years and 11 to 15years to ease comparison with a 5year interval. However, PEFR is difficult to obtain in under fives, hence only 4-5 year olds were enrolled. Asthma severity was classified according to GINA guidelines using frequency of symptoms per week, exercise tolerance and nocturnal symptoms.
Assessment of socio-economic class
The socio-economic classes of the patients were assessed according to the method suggested by Oyedeji 13 . The social class of each child was determined from the occupational and educational level of both parents using standard scoring scales on both the occupational and educational level for each parent. The first scale scores the different occupational categories 1-5 from professional to unemployed.
The occupations were scored thus
Class I: Professionals, managers, contractors, big traders and transporters. Class II: Semi professionals e.g technicians, printers, senior school teachers and senior public servants. Class III: Medium grade traders, insurance agents, policemen and medium grade public servants. Class IV: Drivers, artisans, junior public servants and similar grades. Class V: Petty traders, labourers and similar grades, subsistence farmers, unemployed. While the second scale scores the educational level from 1-5 from university graduate to no formal education.
The educational levels attained were scored thus
Class I: University and post graduate certificates. Class II: School certificate (ordinary level GCE) plus teaching or other professional training certificates. Class III: Ordinary level GCE, West African School Certificate, grade II teachers and equivalents. Class IV: Modern three and equivalent certificates, pri mary six certificate. Class V: No formal education. The social class allocated for the family was the mean of the four scores (two for the father and two for the mother) to the nearest whole number.
Statistical analysis
Data was entered into a Statistical Package for Social Sciences version 16 for cleaning and analysis. Quantitative variables were summarized using mean and standard deviation. Categorical variables were summarized using frequency and percentages. Relationship between continuous variables was described using Pearson correlation co-efficient. A p value of <0.05 was considered statistically significant.
Results
Demographic characteristics of study population The age ranged from 4 to 15 years with a mean ± SD of 8.97 ± 2.88 years. In table 1, the 6-10 years age-group constituted the highest percentage of subjects, followed by those aged 11-15 years. There were 50 males (71.4%) and 20 (28.6%) females giving male to female ratio of 2.5: 1.
Socio-economic class of study subjects
Twenty six (37.1%) of the subjects belonged to socioeconomic class III, followed by class IV with 19(27.1%), then class II with 13(18.6%). Those in class I were 9(12.9%) and only 3(4.3%) belonged to class V.
Age at diagnosis
The youngest child diagnosed was at eight months and oldest was at 15 years. The mean age at diagnosis was 4.68 ± 2.91years. Twenty eight (40%) of the patients were diagnosed asthmatic before the age of three years while 55(78.8%) were diagnosed by age six years. Table 2 shows insecticide spray to be the commonest trigger factor constituting 64.3%, followed by exercise which constituted 47.1%. 
Location of kitchen of the study subjects
Fifty four (77.1%) subjects live in houses with kitchen located within the house and 16(22.9%) outside the house. Types of kitchen fuel used in the various homes included kerosene, firewood, charcoal and gas. Table 3 shows the various types of kitchen fuel used; with kerosene being the commonest fuel used in the homes of asthmatic subjects. Asthma severity using GINA guidelines Table 4 shows that mild persistent asthmatics were the majority while severe persistent asthmatics were the least. Table 4 : Asthma severity of study population Table 5 shows that allergic conjunctivitis was the commonest of the general clinical stigmata of atopy encountered, while only two subjects had eczema. PEFR values Mean PEFR was 177.6 ± 57.2 L/min, with a range of 60 to 300 L/min. There was positive correlation seen between PEFR and height in the subjects (r = 0.577, p = 0.0001).
Clinical features of atopy

Table 5: A topic features in study population
Not all subjects had atopic features and some had multiple features
Discussion
The highest number of asthmatic subjects recorded in our study was in the 6-10 year age-group which accounted for 50.0% of the study group. This may be partly due to the fact that most children with asthma tend to present with symptoms by six years of age 3, 5 and also children of this age group are of school age with likelihood of exposure to trigger factors at school such as exercise, dust and contagious viral respiratory tract infections. Many of these children may be walking to school which may serve as a form of exercise and hence trigger asthma attack. Previous study by Aderele 5 in Ibadan showed 49% of the asthmatic children were under the age of five years. Reason for this difference is because children less than four years were excluded.
There were more males than females in the present study and male preponderance for asthma before adolescence appears to be a universal finding as similar observations were made by Aderele 5 , Abdurrahman 10 and other workers 12, 14 . Factors responsible for male preponderance are not clear. Majority of the subjects belonged to middle socioeconomic class which was not in accord with studies reported by Mielcket al 7 , Ernst et al 8 and others 9, 15 where asthmatics were found to be more in lower socioeconomic class. Aderele 5 however found majority of their asthmatic children were in the upper socioeconomic class. Reason for this disparity could be explained by the difference in the socio-economic classification used. The asthmatic subjects belonging in the middle socio-economic class are most likely to present to the hospital for accurate diagnosis and management. The lower socio-economic class may be patronizing other hospitals, patent medicine stores or traditional medicine due to cost in our hospital, hence the lower percentage in this study. The asthmatics in high socioeconomic class may prefer going to their doctors directly or private hospitals when they have complaints without necessarily attending routine clinic.
Trigger factors identified in this study were similar to those reported by Aderele 5 in Ibadan and Asaniet al 12 in Kano. While 31.4% of patients had asthmatic attack triggered by dust in the present study, Aderele 5 reported 2.5% and Asaniet al 12 reported a higher value of 52.0%. The geographical location of Kano and its neighboring states in the dusty savannah region of northern Nigeria in contrast to Ibadan which is situated in the rain forest belt of southern Nigeria, may account for this remarkable difference. Exposure to cold accounted for 34.3% in this study as compared to 9.0% and 48.0% obtained by Aderele 5 and Asaniet al 12 respectively. However exercise as a trigger factor which constituted 47.0% was similar to 44.0% obtained by Asaniet al 12 but higher than 30% obtained by Aderele 5 and 39.7% obtained by Onazi et al 14 .
Reason for this cannot be explained, as we cannot confirm if asthmatic children in Kano engage in more exercise than those in Ibadan and Gusau. Presence of indoor cooking was higher than 32.5% obtained by Onaziet al 14 . The predominant method of cooking in these homes was combination of kerosene, firewood, charcoal and gas. These emit gases which the children are constantly exposed to at home which may precipitate asthma symptoms. This observation was similar to that reported by Sudhiret al in India 16 . However; exposure to smoke as a possible trigger factor was not assessed in this study.
Family history of atopy was recorded in 51.4% of the subjects which was higher than 40.0% obtained by Aderele 5 in Ibadan and 22% obtained by Warrellet al 11 at Zaria. This may be due to increase in awareness of the disease with more health facilities and also with industrialization, since both studies were conducted decades ago. Family history of asthma was common as also seen by Aderele 5 Asani et al 12 and Onazi et al 14 . On comparing the frequency of which relative is affected, having a mother with asthma was highest and similar to that reported by Godfrey 17 . Majority of the subjects had history of nocturnal wheezing and recurrent cough with nocturnal or seasonal exacerbation. This may be explained by the fact that cough is a major symptom in asthmatic patients. Cough and wheezing were also major symptoms in 96% of children seen at Ibadan. 5 Onazi etal 14 found wheezing to be common amongst school children with exercise induced bronchospasm in Gusau.
Using the GINA classification of asthma severity on follow up of the children, mild persistent asthmatics were the majority, followed by mild intermittent, moderate persistent and then severe persistent asthmatics. Mild persistent asthma was also the commonest form of asthma severity in children at 1 year follow up in Beninas reported by Oviawe et al 18 . This pattern was not in conformity with the findings of Qianet al 19 where severe persistent asthmatic subjects constituted the largest group with 37.0%, followed by mild intermittent with 29.9%, moderate persistent were 22.4% and mild persistent 10.7%. Reason for this difference may be due to a larger sample size used by Qianet al 19 where 281 asthmatic subjects were studied. Another explanation for the difference may be probably because developed countries have high level of industrialization with attendant dusty air and air pollutants which may contribute to severe persistent asthma seen in such countries.
Various clinical stigmata of atopy were seen of which presence of allergic conjunctivitis was the commonest, this was seen in 32.9% of subjects. This is in agreement with earlier work reported by Aderele. 5 Abdurrahman et al 10 and Onazi et al 14 . However, the finding in both ISAAC studies done by Faladeet al 20, 21 which reported eczema as a common disorder (10.1% in 6-7year old and 26.1% in 13-14year old respectively) was not in agreement with this study as only 2.9% of asthmatic subjects had atopic dermatitis. This may be due to the difference in sample size where 1,704 6-7year olds and 3,058 13-14 year olds were studied by Faladeet al 20, 21 respectively. Present finding is similar to 5% reported by Aderele 5 and no subject was seen by Warrelet al 11 . The reason for their findings may be probably because both studies were conducted when the rate of industrialization was low. Another reason for the small percentage in this study may be due to tendency of atopic dermatitis to improve by two to three years of age and subside in many children before seven years of age 22 , however this is not in conformity with Aderele's 5 findings.
The positive correlation between PEFR and height is expected as similar observation of correlation between PEFR and height was observed by Jaja et al 23 and other workers 24, 25 . This is because with increasing height, PEFR values increase as a result of increase in lung volume, hence the force and amount of air expired during PEFR measurement.
Conclusion
In conclusion, most of the asthmatics found in Kano were males, with mild persistent asthma, had positive family history of atopy and belonged to the middle socio economic class. 
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